Protein kinase-C activation is required for oxytocin-induced prostaglandin production in human amnion cells.
In previous work we reported that oxytocin activates phospholipase-C (PLC) and increases prostaglandin E2 (PGE2) release in amnion. Whether either of the consequences of activation of PLC by oxytocin, activation of protein kinase-C (PKC) or increases in intracellular calcium, directly results in the production of PGE2 is unknown. Phorbol esters (PMA) and epidermal growth factor (EGF) are also known to increase PGE2 release from amnion. In some tissues these agents are capable of activating the PLC postreceptor cascade system. This study was undertaken primarily to explore the mechanism of oxytocin-induced PGE2 production in amnion and secondarily to determine whether common aspects of PGE2 production by oxytocin, PMA, and EGF include activation of PLC or subsequent steps in this cascade followed by new mRNA/protein production. Involvement of PLC was assessed by inositol phosphate (IP1) turnover. IP1 turnover was increased by oxytocin (2.99 +/- 0.31-fold; P less than 0.01), but not by EGF or PMA. PMA inhibited oxytocin-provoked IP1 turnover (P less than 0.05). PKC involvement was initially evaluated with two PKC inhibitors, H7 and staurosporine. Each inhibited PGE2 production by oxytocin as well as that by PMA and EGF in a dose-dependent fashion. With H7, the IC50 for all agents was 5 microM; the IC50 for staurosporine was 2 nM for PMA and oxytocin and 5 nM for EGF. Agonist-induced PGE2 production was also assessed in cells in which PKC activity had been tachyphylaxed with a high concentration of PMA (400 ng/mL for 48 h). In such cells oxytocin and PMA no longer stimulated (P less than 0.001) PGE2 production, but EGF-stimulated PGE2 production was only slightly reduced. PKC involvement is, thus, implicated for oxytocin and PMA. Other enzymes that are inhibited by H7 and staurosporine are implicated in the production of PGE2 caused by EGF. Although tachyphylaxed cells produced no PGE2 with oxytocin, oxytocin increased intracellular calcium to levels higher than those seen in control cells (435 +/- 102 vs. 286 +/- 1.2) Actinomycin-D (P less than 0.001) and cycloheximide (P less than 0.05) inhibited PGE2 production caused by oxytocin, PMA, and EGF. PGE2 production by oxytocin in human amnion cells proceeds by activation of PKC, followed by new protein and mRNA production. Further, in cells without PKC, oxytocin-induced calcium transients do not increase PGE2. The ability of EGF to stimulate PGE2 in cells with no PKC activity also establishes that PKC activation is not a common intracellular step in the induction of PGE2 production by all agents.